Objective To assess the influence of country of origin effects and of adjustment and selection processes by comparing noncommunicable disease mortality and life expectancy among migrants to Israel from the former Soviet Union (FSU) with noncommunicable disease mortality and life expectancy among Israelis and the population of the Russian Federation. Methods Data from 926 870 FSU-immigrants who migrated to Israel between 1990 and 2003 (study cohort) were analysed. Life expectancy was calculated for the study cohort, all Israelis, and the population of the Russian Federation. Age-standardized death rates were calculated for grouped causes of death. FSU immigrants were additionally compared with other Israelis and with inhabitants of the Russian Federation using cause-specific standardized mortality ratios (SMRs). Findings Life expectancy at age 15 years in 2000-2003 was 61.0 years for male and 67.0 years for female FSU immigrants to Israel. Age-standardized death rates for FSU immigrants in Israel were similar to those of other Israelis and much lower than those of inhabitants of the Russian Federation. Relative to Israelis, the study cohort had a higher SMR for neoplasms, and particularly for stomach cancer. Mortality from brain cancer was higher when immigrants were compared to the Russian Federation (SMR: 1.71, 95% confidence interval, CI: 1.50-1.94 for males; SMR: 1.77, 95% CI: 1.56-2.02 for females), whereas mortality from stomach cancer was lower among immigrants relative to the Russian Federation (SMR: 0.43, 95% CI: 0.40-0.47 for males; SMR: 0.56, 95% CI: 0.52-0.61 for females). Mortality from external causes was lower among immigrants relative to the population of the Russian Federation (SMR: 0.20, 95% CI: 0.19-0.21 for males; SMR: 0.35, 95% CI: 0.33-0.37 for females) but significantly higher relative to other Israelis (SMR: 1.41, 95% CI: 1.35-1.47 for males; SMR: 1.08, 95% CI: 1.02-1.15). Conclusion Noncommunicable disease mortality among FSU immigrants to Israel is lower than in the population of the Russian Federation. Mortality rates in FSU immigrants, particularly from circulatory diseases, have rapidly adjusted and have become similar to those of the destination country. However, immigrants from the FSU have considerably higher mortality than other Israelis from external causes and some noncommunicable diseases such as cancer. Mortality rates in these diaspora migrants show a mixed picture of rapid assimilation together with persistent country of origin effects, as well as the effects of adjustment hardships.
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Une traduction en français de ce résumé figure à la fin de l'article. Al final del artículo se facilita una traducción al español.
Noncommunicable disease mortality and life expectancy in immigrants to Israel from the former Soviet Union: country of origin compared with host country Introduction Much research has been carried out on mortality rates among migrants all over the world. However, with the focus usually on refugees and those who migrate for economic reasons, studies often overlook a group comprising millions of people: diaspora migrants.
Several countries, including Finland, Germany, Greece, Hungary and Israel, have immigration policies that encourage migration on the basis of common ancestry. Such diaspora migrations were especially numerous following the fall of the Iron Curtain, a notable example being the arrival in Israel of about 1 million immigrants from the former Soviet Union (FSU) between 1989 and 2003. 1 Most were Jews, and about one quarter were non-Jewish family members. The proportion of highly educated professionals among them was much higher than among the Israeli population, but so was the proportion of single-parent families and elderly people.
1 Although these migrants have enjoyed generous conditions of reception, the new country's health system, standards of medical care, lifestyles and environment have differed greatly from those in their country of origin. Such changes, in addition to a decline in social standing and the difficulties of integration, are factors that should have an effect on mortality rates.
Since the mid-1960s, mortality rates in the FSU and Russian Federation have been rising, and the differences between them and the rates in western European countries continue to widen.
2, 3 The Russian Federation has some of the highest standardized death rates from noncommunicable diseases of all industrialized countries. These differences have been attributed to large numbers of deaths from external causes (such as deliberate or accidental injuries) among young men, and also from circulatory diseases in middle-aged adults. 2, 4 There is evidence that unhealthy behaviours and lifestyle factors such as high levels of tobacco consumption 5 and alcohol abuse -especially binge drinking 6 -along with increased consumption of red meat, sugar and polyunsaturated fats, 7 have increased the number of deaths from preventable and chronic diseases. [8] [9] [10] An increasing prevalence of obesity in the FSU could also be contributing to increased mortality rates.
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Various authors have examined the effects of certain negative characteristics of the health-care system in the FSU on the number of avoidable deaths, with poor health promotion and inadequate access to advanced health care mentioned as relevant factors. 8, [12] [13] [14] Consequently, the arrival in Israel of migrants from the FSU was expected to cause a significant rise in Israel's mortality rates. 15 However, a study of mortality among Jews in Moscow from 1993 to 1995 showed that these men and women had lower mortality rates than did other ethnic groups within Russia, even when controlling for their relatively high educational level. These results led the study authors to argue that mortality among Jews in Moscow was similar to mortality among Jews in Israel. 16 Indeed, an analysis of data up to 1994 showed that age-adjusted mortality rates, both overall and for cardiovascular diseases, were lower among FSU immigrants to Israel than among the Jewish population residing in Israel, including native-born residents and earlier immigrants.
17 Mortality among immigrant groups is known to be affected by the stresses of acculturation and by socioeconomic challenges, both of which can cause a wide range of psychopathological symptoms, and also by pre-migration health conditions and behaviour. 18, 19 Although immigrants to Israel receive substantial financial, occupational and educational support and housing subsidies for the first few years after they arrive, they are nevertheless affected by psychological stress from having to cope with a new social and cultural environment or a downward shift in employment status. 20 A study of Russian immigrants in Israel showed that a perceived lack of social support was significantly associated with psychological distress and that length of stay did not decrease stress levels. 21 According to another study of the somatic manifestations of psychological distress, a longer length of time since migration was associated with more symptoms of somatization.
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In this study the authors investigate and describe the life expectancy and mortality profile of the large migrant population that arrived in Israel from the FSU in 1990-2003 and compare , and thereafter with the tenth revision (ICD-10).
For comparing FSU immigrant mortality with that of the host population, a data file was constructed at the ICBS for all Israelis excluding the FSU immigrant study cohort. This was considered necessary because the cohort represents about 15% of the total population of Israel. Mortality rates for noncohort Israelis ("other Israelis") apply to all other Israelis, Jews and Arabs alike, Using the European standard population as a reference, age-standardized death rates were calculated for men and women for all causes of death, all malignant neoplasms (ICD-9: 140-208; ICD-10: C00-C97), diseases of the circulatory system (ICD-9: 390-434, 436-459; ICD-10: I00-I09, I10-I13, I-0-I25, I26-I51, I60-I69, I70, I71-I99), and for all external causes of mortality. The latter refer to deliberate and accidental injuries and poisoning, including deaths due to accidents, assaults or self harm (ICD-9: 800-999; ICD-10:V01-Y89). Age-standardized death rates were calculated for the study cohort and for other Israelis and are graphed in Fig. 1 , Fig. 2 , Fig. 3 and Fig. 4 alongside agestandardized cause-specific and sexspecific mortality rates for the Russian Federation derived from the European "health for all" database.
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Life expectancies at ages 15 and 65 years were calculated for three 4-yearperiods: 1992-1995, 1996-1999 and 2000-2003 . Data were pooled into periods to restrict random variation in mortality rates. Indirect standardization to mortality rates of the Russian Federation and the non-FSU immigrant Israeli population was performed for cohort members who died between 1990 and 2001 or in 2003 and who were aged 15 years or older at death. Mortality rates of the Russian Federation were used for the country of origin comparison since mortality data limited to the Jewish population of the FSU were not available. Mortality rates for the Russian Federation and the expected number of deaths in the FSU immigrant population were calculated on the basis of mortality and population data obtained from the WHO mortality database.
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Standardized mortality ratios (SMRs) and 95% confidence intervals (95% CI) were calculated for all causes of death, all malignant neoplasms and major tumour sites, diseases of the circulatory system (cardiovascular and cerebrovascular diseases separately) and all external causes of death. Table 1 shows the demographic characteristics of the cohort. Almost twothirds of the immigrants had arrived from the Ukraine or the Russian Federation. Mean age at immigration was 33.5 years for men and 37.3 years for women. Table 2 shows life expectancies at ages 15 and 65 years for the Russian Federation, immigrants to Israel from the FSU and other Israelis. In 1992-1995, male FSU immigrants to Israel had a 14.7-year advantage in life expectancy at age 15 over men in the Russian Federation, whereas women had an advantage of 6.3 years. At age 65 years, FSU immigrants had a much smaller advantage that was similar for men and women. Compared with other females in Israel, female FSU immigrants had slightly longer life expectancy at both 15 and 65 years of age. By 2000-2003, male FSU immigrants had a life expectancy equal to that of other Israelis at age 65 years, but their life expectancy at age 15 years had fallen behind that of other Israelis by 2.0 years.
Results
Overall mortality among FSU immigrants was lower than for the Russian Federation and showed the same trend over time as life expectancy when compared to mortality among other Israelis. Mortality rates for female FSU immigrants converged to Israeli rates by the mid-1990s, whereas the age-standardized death rates of male immigrants from the late 1990s were lower than those of other Israelis (Fig. 1 ). Despite high rates of death from all circulatory diseases in the Russian Federation, mortality from these diseases in FSU immigrants of either sex was lower than among other Israelis in the early 1990s but had attained similar levels by the mid-1990s (Fig. 2) . The biggest difference in death rates was seen for malignant neoplasms (Fig. 3) . Although male FSU immigrants had lower rates of cancer mortality than men in the Russian Federation, they had significantly higher rates than the rest of the Israeli population. Female immigrants seemed to be worse off, with higher cancer mortality rates than noted for other Israeli and Russian women. Fig. 4 shows that age-standardized rates of death from external causes among male immigrants increased, while such rates among other Israelis stayed constant throughout the study period.
Applying indirect standardization to the 1990-2003 period as a whole, male FSU immigrants had slightly higher overall mortality than other Israelis, with an SMR of 1.05 (95% CI: 1.04-1.07), while the rate in women was slightly lower, with an SMR of 0.94 (95% CI: 0.93-0.95; Table 3 ). Compared with the Russian population, FSU immigrants to Israel of either sex had mortality rates that were lower by half: 0.406 (95% CI: 0.401-0.411) among men and 0.568 (95% CI: 0.562-0.574) among women.
The pattern of mortality from malignant neoplasms differed by sex and comparison population. Whereas male FSU immigrants had lower rates of death from all cancers than men in the Russian Federation (0.77; 95% CI: 0.75-0.79), female FSU immigrants had higher rates than Russian women, with an SMR of 1.31 (95% CI: 1.28-1.34). In comparison with women in the Russian Federation, female FSU immigrants had SMRs in the range of 1.7 and higher for cancers of the breast and brain, as well as for leukaemias, with breast cancer accounting for 37% of the excess observed deaths from neoplasms. Male FSU immigrants to Israel had a lower rate of cancer deaths than Russians overall, but this difference was chiefly due to much smaller rates of death from lung and stomach cancer. In comparison with other Israelis, FSU immigrants had higher cancer mortality for all examined causes except for pros- 
Discussion
The results of this study show that mortality rates among FSU immigrants to Israel resemble those of the destination country more than those of the country of origin, mirroring the apparent relative advantages in mortality rates for Jews in Moscow relative to other Russians. 16 Furthermore, the findings support the hypothesis that mortality patterns in the immigrant study population resemble those in the predominantly Jewish population of Israel. Similarly, in another study of diaspora migration, a cohort of Russian immigrants to Germany who were of German ethnic origin were found to have better mortality rates than those in their country of origin and which resembled those of native Germans. 25, 26 Mortality from diseases of the circulatory system is of particular interest given its substantial contribution to the growing gap in life expectancy between the Russian Federation and the rest of the developed world. The low SMR for circulatory diseases when FSU immigrants in Israel were compared to the Russian Federation is in line with findings from Shkolnikov et al. 16 to the effect that male Jews in Moscow have lower mortality rates from heart disease and cerebrovascular diseases than other Russians. Moreover, our data support the finding that better educated Russians have lower death rates from circulatory diseases, 27 since FSU immigrants are highly educated, with nearly 49% of them having over 13 years of schooling. 28 The trend towards a decrease in age-standardized death rates from circulatory diseases in the study population, convergent with the pattern in Israeli rates, may be the result of assimilation effects, such as changes in diet, but are more than likely due to increased utilization of modern treatments.
Country-of-origin effects are most evident in cancer mortality data, although comparisons with the Russian Federation must be made with caution since weaknesses in the cause-of-death registration of neoplasms have been identified. 29 When compared with all Russians, male FSU immigrants to Israel and male Jews in Moscow show lower mortality from cancer in general and particularly from lung and stomach cancer. Yet when cancer mortality rates among FSU immigrants to Israel are compared with mortality rates among other Israelis, the immigrants appear to have had a greater exposure to risk factors for cancer in the FSU and to have continued to have higher cancer mortality rates even after moving to Israel. The long latency period for most tumours would make risk-factor exposure relevant long after immigration had taken place. Health policy-makers
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Mortality in immigrants to Israel from the former Soviet Union Jördis Jennifer Ott et al. should therefore be alerted to the increased risk of cancer in this particular immigrant population. Lung cancer is the most frequently observed cancer among male FSU immigrants to Israel, and their lung cancer mortality rate lies between that of the Russian Federation and that of Israel. Since lung cancer rates are mainly determined by smoking prevalence, this result suggests that men in the FSU immigrant cohort are less likely to smoke than Russians but more likely to do so than other Israelis. Among women, the opposite effect was noted: rates of lung cancer mortality in the study cohort were higher than those in the Russian Federation but lower than those in Israel. This finding may be due to the predominantly urban origin of FSU immigrants, since female smoking in the Russian Federation is more common in urban areas, but this cannot be concluded from the data obtained.
Among female FSU immigrants, breast cancer is the most common malignancy. The high SMR when FSU immigrant rates are compared to those of the Russian Federation may be partly the result of genetic factors. 30, 31 In comparison with other Israelis, FSU immigrants have only slightly higher mortality from breast cancer. Reproductive factors, such as low fertility rates, may be playing a role, but firm conclusions cannot be drawn from the data. It has been suggested that cultural factors and the economic and emotional burdens of immigration are associ-
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ated with less frequent gynaecological check-ups and mammography among FSU immigrants in Israel, which may lead to late diagnosis and increased mortality.
32,33
For both sexes, mortality rates from stomach cancer among FSU immigrants lie between Russian and Israeli rates -substantially lower than the first and substantially higher than the latter. Dietary factors are likely to play a role in this respect, along with differences in the prevalence of Helicobacter pylori infection. 34, 35 Brain cancer is the only tumour type showing a greater relative risk for FSU immigrants to Israel than for both other Israelis and the population of the Russian Federation. An increased risk of brain tumours among Jews in general and among Jews in Israel in particular has been reported. 36 The higher risk in FSU immigrants as compared to other Israelis may be triggered by the process of immigration itself. In the United States of America, an 82% higher risk of death from brain cancer was found among immigrants than among nativeborn residents. 37 A study of immigrants to Canada showed a similar pattern: SMRs for all cancer sites were close to one; however, the SMR was significantly higher when male immigrants were compared to the Canadian-born population and even higher when they were compared to the population of their countries of origin. 38 The stress of resettlement was suggested as a possible cause, along with exposure to chemicals in low-skilled occupations in industry and agriculture. However, since the aetiology of brain cancer is not well understood, these theories remain speculative.
The elevated SMR for external causes of death among men in the study cohort may be associated with patterns of risky behaviour, perhaps related to alcohol use, which were brought from the Russian Federation. 39, 40 On the other hand, difficulties in psychosocial adjustment might result in elevated deaths from violence, accidents and suicide. Studies of FSU immigrants in Israel have shown that levels of psychological distress are not attenuated over time. 21 Loss of professional status was widespread among immigrants and may have annulled the usual protective effect of a higher educational level against distress. Rising age-standardized rates of mortality from external causes among FSU immigrants point to the need for social intervention programmes long after migration.
The growing gap between male and female FSU immigrants in Israel in life expectancy at age 15 years is in contrast with the small gap of 3.5 years observed in Moscow Jews in life expectancy at age 20, which is similar to the gap observed between males and females among Jews in Israel. Deaths from external causes may explain most of this growing gap in people below the age of 65 years. The very small differences found in life expectancy at age 65 years between FSU immigrants to Israel and other Israelis could be indicative of selective migration among older people, with the least healthy among the elderly possibly left behind.
These conclusions depend on the quality of the data from official death certificates. Both FSU immigrants to Israel and other Israelis were diagnosed and coded within the same system, making any bias between these two groups unlikely. The risk of differences in diagnostic and coding practices between Israel and the Russian Federation were minimized by focusing on broad categories of causes of death. Similarly, changes in classifications between ICD-9 and ICD-10 are unlikely to have affected the analysis.
Although post-1990 immigrants to Israel from places other than the FSU were included in the data set representing the host country, it is unlikely that their inclusion biased the results since they constitute only 2.7% of the total Israeli population. The choice of the Russian Federation as a reference was based on the fact that its data were better than the data available from any other state of the FSU. Mortality trends in the Ukraine, the other principal area of origin, are similar to those in the Russian Federation.
41 Nevertheless, greater differences may exist between mortality trends in the Russian Federation and mortality trends in other areas of origin within the FSU or among immigrant populations from the Central Asian republics.
Similarly, the differences in mortality risk detected in this study have to be interpreted with caution, since socioeconomic characteristics and riskfactor exposure were not controlled for. Furthermore, in this initial analysis there was no control for length of stay in Israel and for possible differences between the immigrants by period of arrival.
The main methodological strengths of our study are the large size of the immigrant cohort, the long time over which the data were gathered and the completeness of follow-up, all of which are rare among migrant studies and made it possible to report findings on specific mortality groupings with a fair degree of confidence. One direct implication of this study is that the advantages and disadvantages in mortality shown by immigrants compared with other groups result from complex effects linked to their country of origin and to their destination. Such effects need to be disaggregated if they are to be understood.
This study has shown that mortality patterns among the FSU immigrant population differed from those in the country of origin and that the expectation, based on Russian mortality patterns, that the FSU immigrants would impose a heavy burden on the Israeli health system was misplaced. However, it is not possible to confirm whether the relatively low mortality rates in the cohort compared to the Russian Federation are due to the "healthy migrant effect" in diaspora migration. Many differences are presumably related to the lifestyle of the Jewish community in Russia; however, since there is no detailed information on the cause-specific mortality of the Jewish population of the FSU as a whole, it is not possible to construct pre-migration mortality profiles. Ethnicity-specific mortality analysis with risk factor assessment should be the subject of future research.
The data from this study show that the stresses of migration have significant health consequences, even in the presence of generous migrant reception policies, highly-educated immigrants and ethnic similarities between the host and the migrant population. These stresses seem to be especially acute for men, who may be less likely to seek aid than women and would benefit from outreach programmes. On the positive side, the study data document improvements in mortality from noncommunicable diseases that may result from the availability of modern treatment methods for cardiovascular diseases in the host country. Conversely, mortality from certain cancers is persistently large among FSU immigrants, 
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Mortalidad por enfermedades no transmisibles y esperanza de vida entre los inmigrantes de Israel procedentes de la antigua Unión Soviética: comparación entre el país de origen y el país de acogida Objetivo Evaluar la influencia del país de origen y de los procesos de adaptación y selección comparando la mortalidad por enfermedades no transmisibles y la esperanza de vida entre los migrantes a Israel de la antigua Unión Soviética (AUS) y la mortalidad por enfermedades no transmisibles y la esperanza de vida entre los israelíes y en la población de la Federación de Rusia. Métodos Se analizaron los datos correspondientes a 926 870 personas de la AUS que migraron a Israel entre 1990 y 2003 (cohorte de estudio). Se calculó la esperanza de vida de la cohorte de estudio, todos israelíes, y de la población de la Federación de Rusia. Se calcularon también las tasas de mortalidad normalizadas por edad para grupos de causas de mortalidad. Además, los inmigrantes de la AUS fueron comparados con otros israelíes y con los habitantes de la Federación de Rusia utilizando las razones de mortalidad normalizadas (RMN) por causas específicas. Resultados La esperanza de vida a los 15 años en 2000-2003 era de 61,0 años para los hombres y 67,0 años para las mujeres entre los inmigrantes de Israel procedentes de la AUS. Las tasas de mortalidad normalizadas por edad para los inmigrantes de Israel procedentes de la AUS fueron similares a las de otros israelíes y mucho más bajas que las de la población de la Federación de Rusia. En comparación con los israelíes, la cohorte de estudio presentaba una RMN mayor para las neoplasias, en particular para el cáncer de estómago. La mortalidad por cáncer cerebral fue mayor entre los inmigrantes que en la Federación de Rusia (RMN: 1,71, intervalo de confianza, IC, del 95%: 1,50-1,94 para los hombres; RMN: 1,77, IC95%: 1,56-2,02 para las mujeres), mientras que la mortalidad por cáncer de estómago entre los inmigrantes fue menor que la de la población de la Federación de Rusia (RMN: 0,43, IC95%: 0,40-0,47 para los varones; RMN: 0,56, IC95%: 0,52-0,61 para las mujeres). La mortalidad por causas externas entre los inmigrantes fue menor que en la población de la Federación de Rusia (RMN: 0, 20, IC95%: 0, 
